SPAR - BRAMPTON {558) Critlcal Items List SRMS

45 AIRFORT RD
CIL Rert: 2691
BRAMPTON ONTARID LES413 _
- - Rovision: 0 FMEA Rev: O
. Systemn: SRME
Subsystem: ELECTRICAL SUB-SYSTEM
Azzembly Deza: Serve Power Amplifer
Part Mumberisy; 51130F1177-3 S1140F1177-5
Hem: .
Funcrion: Catral Processing LUinit Assembily Provichss Rartwane and Softwars MEcessary b implement servo conlrol loops,

comirol aperation of tha Analog UF, Digial UF and MDA boarda and communicate
with the ML Provides PLL and frame sync BITE 35 well &5 8 hardwara
wateheag lmer {o moniiar haaith of midrocomputar imelf.

Cigital Inberfaca Assembty Racelves and kads command dabs to CPU. Genamstes pisibon encodar choch and

BTG GG, Procaaes ordlion encaoer Sals and stemal Rags and assembes
return daty for fransmsseken b MCIU,

Fallur= Made-

Loss of CPU data io Digital Interface,

HW Func. Screan Fallurax

Criticality: 2 1R
Missian Phaxe: Orbit
Causs(s): Caniral Progeseing Lnit Assembly CPU aff baard 110 eariml DIGSELY fals inactive thight.
Digtez! |rtartace Aseambhy DIGEEL failed iracthe.
Loss of abdity b wite mio dighal data FPGA,
.lllum effect on
Linitianed e

Worst Caze:

Recunidant Patha:

Unabie o echo data bo Input shift reglsters, Unable i update return dats words ROWY and ROVVZ. Tachometer data, hwelbeckdrie flag,
eurrent kmit flag, BITE and BITE venfication flags, maoter euerent, EEEL BITE and showlder brace fiag are silher 2em or stabe.  Poadtion sncodsr
dlata remains vaid. ABE communication BITE.-

Lose of mission. Lose of computer supporied modes,

Cirmt Do,
Bacwuo Grive,

letention Raticnata

Dmxign:

Fiedd Programeable Gats Arraye (FPOA'S) and the Emor Datactaon and Camection (EDAC ) are semi-custom microcircuits in which I base
oesign functional edlements are designed Gy the manufaciurer. The tkftomecion of tes sements ix than customized by Spar to prande the
tuniticrality of the completed microciroul, The dasign utilizes preven ciroul echroquis and is implemented wing SMOS technology, This
inchroiaQy cparatas It Low DOWeT and Nence the devics does Nt experianog 3ignficant operating sbresses. Tha tachnalogy | mature, and the
baaic device refabilty is well documented. All siresses are addiionally redused by derating i appropnats paramsshens in accordance with
SPAR-RMG-FADOR and verithad Dy BN Maveny.

Thea approach hae a eignificant edvartage in thet i reduces e quantity of discrete parts requined in tha sssembly ared Az the camgemoty Gf
the FYWE and meeults in significam weight and volume s3vings. THS [ypa of semi-tutioe poart fot, i guecrssiully vsed m other space
appications.

Tha parts ara quadfied to the equirsments of the applicable spacification, They am  00% sereermnd and Bufmied in b the reporerets of the
SpRr e ments gocameand.

Resixtors and capeciors uvsed in the cesign e selected from axiabisbed rsiabily (ER] bypes. Life sxpactancy s imcresed by snsuring
i all alkawakie eiress s am daraied n accprdancs with SPAR-FME-PA L. Al coramis and mectrolyllc capaciors ar routinety
nutyactad to rdisgraphic nspection in scsodance with the requirements of MSFC.STDL 355,

‘apared;  185epB6 by Fung, B RMS/ELEC - 405 Supsrsadex N/A
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Tast:

Inspection:

The SPA board is fabricaled uang Surfaca Mount Tecnnology {SMT}. This s a Py axaamiy techinoiogy in which the esmponants
sdidered to the solder pads on tha suntace of Ihe FWE. The significant mdvantage of this lachnolagy IS to enable the paris on tha baard to be
maore densely packed, Io reduce to puerall volurme and welghl of tha sssambly,

The aesembly Arocess s highly automated, The parts are maured on the boards using & computer controlied "pick angd place” machine, 7
aubzequent solderng operalian = perfomed using a belt Armace, in which the lime ang lempersture thermal pofile thal the PAWE EFSEMDl k
axposed i 6 Hghthy controled amd cpimized o ersure prepar peart eoldering attachmaat. The assamby is manulactured under cocumanted

inciunes warkmanship, componient mounting, soldeting, ard confanmal coating 1o efviure that it ks In accordance with He NHE 5300 shandsrd
The SMT line used for the SFA FYWB assembly has undergene a #iil Quakfication program, and assemnbbas produced on this lfe ard Usa:
othar apacs programs.
Tht Gircur Board design heg bean reviswsd b ensure Adevyupte conductor width and sacaration and to confitm #ppropriate dirmenshars of
acider pade and of componant hold provisions. Parts MOWTtng methods ane comrolieg 1 RCCOrlance with MEFC.STD-1 544, MEFC-STO.12
&nd SAS0 Z573751. Thesa documenty require approved mounting rmedhoda, sress relief and camponent security,

GUALIFICATION TESTE - The 8PA subjected (0 the fallowing qualification Inxting;
VIERATICN: Erch mas of the QM is subjectad to Flight Acceptanos Vibration Test {FAYT). Quallfication Accapance Yibraton Tast (QAVT,
drd Qusdification Viaration Tegts (QVT) In socondancs with tha SRA, Vieation Teat Procedurs (525588, Tha bl and durathon for FAVT i3 m
per Figure 6 and Table 2 of 26585 the lewel afvd duration for 3AVT in as per Figure 7 and Table 2 of B26534; the lavel g guration for OWT
2% per Figure 3 and Tabie of 828586, At ther snd of v thres successive random vibration feet i sach A, both dinectiong [+ of sach of tha
i3 i subjeted bo & shock pulse test a6 par Figure § of 826588,
THERMALNVACUUM: M TWAC Test it in aocordanos witn Figume 5 of fhe SPA TVAC Te Procediine (B25508), witn
Functional/Farametre Test parformed at kevais of +60 degrees C and -36 degrees G, ard non-0peratng at -S4 dagrees ©. The Qualificaton
AU el during TVAC i5 13106 torr or ke, Tha Sotal best duration is 7 102 cpdes. The GM SPA B subjectad o 2 minimum of 1000
hours of life teching ard 1000 power OO cycies.
EME: The OM is sublected to EMC Yesting fests CEOUCEDS, CEQT, 801, G502, C506 REAQZ, R502, and RSO3} n acocrmance wifh the
EPA EMC tast Procedure (526477} based on MIL-STO-851A,

LUNIT FLIGHT ACCEPTAMCE TESTS - The FM SPA s subcted 1o the Indlowing accemtance rexling:
VIBRATION: FM Acceptance Vibrtion Tast (AYT) in acserdanty with the SPA Wioration Test Froesdurs (A2ETAE), weth leysd and duralion as
par Figure 5 and Tabia 2 af 328585
THERMAL/VAGUUM. FM TVAC Tast is In accordance with Figura € of the SPA TVAC Tast Precadurs (S2E588). with levels. of +49 degr‘
anG -25 degtees C for a duralion of 1 12 gycles. The vacuum leveta durthy AccepEnce TWAC Test [ 120105 10m of ess.

JOINT SRU TESTE - The SPA is twstad ax part of the joints (ambient and vibration ests onfy), The ambiart ATP L the Shoulder Joint,
Elaw Joirt, and Wirkst Joind are as par ATP 2001, ATP.2003, angd ATP.200S rrdpactivaly. The ibafion test for the Shoulder Joirt. angd Elbow
OF WNE! JORt are a5 per ATP 2002, ATP.2004 and ATF 2006 reapectivaly. Through wire function, contnuity and Hechrcal sclanon ests ans
performed per TP 2R3

MECHANICAL ARM REASSEMBLY - Tha SPA's/Jcins unoergo 8 mechanical arm imegration ETRA W ehectncal checks are performe:
per TR 2007

MECHAMICAL 4RM TESTING - Tha cutgaing splt-8mm i configured on the Stergbeck and the Marspuaier Arm Chackout is perfarmed
pet ATR S22

FLIGHT CHECKOUT: PORS OPS Chedout (all vehiches! JSC 16587

Uirtty wry manutactursd under documanted quallty comtrals, Thase sonbrols are mocmed throughout design procunsenant, planmng,
Mg, Rrociting, Rincation, assembty. testing and shipping of the unts. Mandstory nspaction points are ampioves o vancus sages of
fabnrmbon, wrsembly, and test. Gommmant BOURCE [REPSCHON i ifvbked at variows somtrol ey

EEE party inspachon o performed as required by SPAR-RMS-PA.003, Each EEE part by qualifed i the part iew to the reqursmeets of th
epplcabls specification. All EEE parts are {100% screened and buntedHin, @3 & minrmym, as required by SPAR-RM3-P4 D03, by the suppisr.
CIFA bs perfommed 5 nequined by PA DRI o0 4 randomily seiecied 5% of parts, mesdmum S pleces, MinMUy 3 piess for asch [t mambertte
code of party recerved. ANl cadty devices ame subjected to 108% PIND. Wine b procured to speciication MIL-WY-22758 or MIL-vw-A1381 and
napected And teated to MASA JSCME0AD Smndard Numbsr BE4,

Retetving inspection verifies that alt parts. received wne i identifed In the procumement documends. thal fo phyeicel camsge hax ccowrmed io
parns during shupment, that the ecaiving documnts provids Joadgurie traceabilty informabon and screefing data claarty wdenlifios accaptable
parts,

Farts e imspected throughoul mnufaciune and sxsembty 5x appropriates (o the manufacturing stane eampisted  Thess intpactione includs:

Frinted circud board inapection for track sepamtion, damage and adequacy of plated through hotes, cefpanEn mounting Inspachon for
eormect aeldermy, wing ncpang, simopng, ste. Cipecriors and inspectors 3 ered and certified o NASA NHB 5300 4(34-1} Standard.
Conformal cerng nepechen for aieguats proceansing o performed wsing ultravicler lIght technioues. F.C. BOAr irmebylation ingpetion incl
chacks ior cormect board installation, aligrmen] of boards, propar conneCior Contadt Mating, wire routing, strapping of wires stc. Poat P 2
foand nstaiaban inspechion Includes cesniinass and workmanship (Sparigoyermment nep, marndatory inspecton poirt).

Prepaied;
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Unit Pre-Accepfance Taet Inspection, whith includen an audtt of lower tier Inspection compietion, a5 built configuration verification 1 as
design etc (mandalary inspection pownl). A unil Test Raadiness Raview (TRR) which metudes verificzhon of teet personnal, lest documerts,
best ctuipmant calibrationbvalidation status and hardware configuration is comvaned By QA in canuncticn with Engineering, Rslianity,
Configuralan Conlral, Supplier 3x sppiicable, and the govemment replecantative, pricr ba the start of any formal testing (Acceptance or
Qualification). Unit lmval Acceance Teating (ATF) inokudes ambient performanca, thanmal and VIBFtion festng (Spacgeavarmment rep,
rramdalory inspection pant).

Integration af unit ba Joint SRLU - Inspections include grounding shweks, connecton far bet or pushback contacts, vigual cleantinese,
irtarconmiac] waitg ard penver up ieet to the approprimte Jeint Inspaciion Tes! Procedure {ITP). Joirt level Pre-Actep@Ence Test InEpaction,
includes an audht of kovwar ter rmpaction comphaion, 28 Bt Configualion venfiasv b ey design she. Jolnt level Acceptancs Taating [(ATF)
ivcludes ambiant and vibration hesting [Sparirvemment rep, mandatory [nagoection paint).

Mechanical Arm Reasgembdly - I8 irtegnalion of mechanical sm subsseamblios to form the atombled arm. Irspactions are performen at
each phase of integration which Includes electrical Shedio, through winfyy checie, wiring routing, Interface connecion for oan o pushback
CoMECIE s, Mechanical Amm Testing - Strongbaak and flat Moor ambsent parformance Inst (Sparigovemmant rap. Miahdstory inspaction palnt).

CMRED OMline: Fower-up arm. Verify no ABE communicEicn falurss or EITE &mors.

CMRSED Online Nona.
Instalislion:

OMRED Onlire Possr-up arm. Vasity no ABE communization falluras or BITE smxs.
Tuwnaround:

Screen Fallure: A Pass
B Pass
C: Pasa

Crew Trainmg: The chév is Lraingd 1o Bhways absarve whisthar this 37 o respond(ng property fo commanss.
Crew Action: Select Dinect Drive. SingharQirmct Crrtvm switch Shoub? be pulsed 1o maintain proper rtes,
Oparational Effect; Computar suppomed modes are o,  Direct Drive and Baek-up am avaiabis.

Iproviis

inctional Growp Mare Pozition Telkephone Date Signed  Status

- greer Hitz. Michael f SPAR-BRAMPTON Syatwma Engirew G534 CERARraE Signed

* ety Mzigaard, Lena ¢ SPAR-BRAMPTEN  Relmbikty Engwraar 4500 QENaras Sigred

agram Management Offic  Rioe, Cralp / SPAR-BERAMPTON Tachnical Pregram Maragar 4432 QEMargs Sigred
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